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O3a Catalog Paper
dcc.ligo.org/LIGO-P2000061/public

arXiv: 2010.14527

GWTC-2 Data Release
www.gw-openscience.org/GWTC-2/

Companion Papers

Populations:       (Talk by D. Wysocki)
dcc.ligo.org/LIGO-P2000077/public
arXiv: 2010.14533
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arXiv: 2010.14529
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GW detector’s network
LIGO Hanford 
(Washington, USA)

LIGO Livingston
(Louisiana, USA)

Virgo
(Pisa, Italy)

KAGRA (Japan)
joining soon!



Sensitivity during O3a



Performance of  detectors

O3a        Duty factor (O3/O2)     Uptime
Hanford:       71 / 62%                     130 d
Livingston: 76 / 61%            139 d
Virgo:       76 / 80%             140 d



Instrumental artifacts
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https://doi.org/10.1088/0264-9381/32/13/135012


Glitch rate and calibraton
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Detection strategy
Low-latency (s/min)

Coherent WaveBurst

GstLAL

PyCBC

Offline Reanalysis 
(days/months)
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33 candidates reported in 
low-latency via GCN...

13 additional 
candidates found 
in offline analyses

...containing 26 
low-latency 
candidates 
confirmed



Modelled, grid-based search 
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Estimating significance of  candidates

Events in GWTC-2 passed the false alarm rate (FAR) threshold of 2 per year. This means we 
could have up to ~3 false alarms mixed in our event list.

To guide us, we include statistical measures of the false alarm rate and probability of BBH 
astrophysical origin.

Farr,et al. Physical Review D (2015)

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.91.023005


Summary of  GW events
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Waveform modelling



Waveform modelling



Precession and higher order modes
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Waveform inventory



Matched filtering and parameter estimation



Matched filtering and parameter estimation



Bayesian approach



Source parameters
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Source parameters
m2 ≤ m1



Spins

magnitude



Precession?

●
spin parameter 
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LVC Catalog paper, arXiv: 2010.14527

https://arxiv.org/abs/2010.14527


GW190412

●

● χ

●

●

.LVC 2020 GW190412

https://arxiv.org/abs/2004.08342


GW190425
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.LVC, 2020 GW190425

https://arxiv.org/abs/2001.01761


GW190521
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LVC, 2020, GW190521

https://link.aps.org/doi/10.1103/PhysRevLett.125.101102


GW190814
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LVC, 2020, GW190814

https://iopscience.iop.org/article/10.3847/2041-8213/ab960f
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